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PROBLEM TO BE SOLVED: To manufacture a lithographic printing plate substrate having 
superior plate checking properties and surface shape whose surface is roughened uniformly by 
the electrochemical surface roughening treatment. 

SOLUTION: The surface roughening treatment including the electrochemical roughening is 
applied to a plate material containing Fe: 0.2-0.4 wt.%, Si: 0.03-0.15 wt.%, Cu: 0.006-0.03 wt.% 
and Ti: 0.020-0.030 wt.% and satisfying Ti/Cu: 1-5, in which the remaining portion is composed 
of unavoidable impurities and Al, and the Al purity is 99.3 wt.% or more, and the length in the 
plate width direction vertical to the rolling direction of crystalline particles located on an area 
up to the 5 depth in the thickness direction of the surface of the substrate is 30 /*m-150 fx 
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* NOTICES * 

Japan Patent Office is not responsible for any. 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fe: 0.2 - 0.4wt% and Si:0.03 - 0.15wt% and Cu:0.006 - 0.03wt%, Contain Ti:0.020 - 
0.030wt% and Ti/Cu:1-5 are filled. Board width lay length vertical to a rolling direction of crystal 
grain which aluminum purity is more than 99.3wt%, and is located in a field from the front face to 
a thickness direction depth of 5 micrometers by the remainder consisting of an unescapable 
impurity and aluminum by 30 micrometers - 1 50 micrometers And a base material for the 
lithography versions characterized by coming to give split-face-ized processing which includes 
electrochemical split-face-ization for a front face of a plate whose lay length which is in 
agreement with a rolling direction is 100 micrometers - 3000 micrometers. 



[Translation done.] 



http://vww4Jpdljpo.goj 2004/03/11 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the base material for the lithography 
versions, especially this invention has a uniform split-face-ized configuration by electrochemical 
split-face-ized processing, and it is related with the base material for the lithography versions 
which was excellent ****** and in the shape of a field. 
[0002] 

[Description of the Prior Art] Conventionally, the aluminum alloy board is used as a base material 
for the lithography versions. And split-face-ized processing Is performed in-order that this 
aluminum alloy board may give adhesion with a sensitization layer, and the water retention of the 
non-image section. It is the electrochemical split-face-ized method and acid solution which 
carry out electrolytic polishing of the front face of an aluminum alloy board from the former as 
the split-face-ized method using the electrolytic solution which makes a subject mechanical 
split-face-ized methods, such as a ball grain and a brush grain, a hydrochloric acid, a nitric acid, 
etc. Although the chemical split-face-ized method which etches the front face of an aluminum 
alloy board is learned, in recent years, the split face acquired by the electrochemical split-face- 
ized method has a homogeneous pit (irregularity), and since it excels in the printing engine 
performance, it is becoming in use to split-face-ize combining this electrochemical split-face- 
ized method and other split-face-ized methods. 

[0003] However, also in this electrochemical split-face-ized processing -like [, such as 
unevenness of the shape of a muscle called the nonuniformity of the shape of rough skin called 
**** ZARATSUKI depending on the aluminum alloy board to be used and a streak, / field / 
poor ] has arisen. It is known that-like [ field / such poor ] originates in the crystalline structure 
of the surface portion (field with a depth [ a front face to ] of about several micrometers) of an 
aluminum alloy board, and many things are examined about the crystalline structure, especially 
the magnitude and the configuration of a crystal with the aluminum alloy presentation. For 
example, the base material for the lithography versions which contained Ti:0.005 - 0.020wt% 
Cu:0.0054 - 0.04wt% Si:0.03 - 0.1 wt% Fe:0.25 - 0.5wt%, and split-face-ized electrochemically the 
aluminum alloy board whose magnitude of a direction vertical to the rolling direction of the 
macrostructure grain of the outermost surface layer is 50-200 micrometers is indicated by JP,8- 
179496.A. moreover — JP,63-47349,A — Mg:0.30 - 1.0wt% and Si:0.3 - 1.3wt% and Cu:0.003 - 
0.10wt% — it contains and the aluminum alloy board whose average width of face of the crystal 
grain of the direction of the board width vertical to a surface rolling direction is 40 micrometers 
or less is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although, as for the conventional aluminum 
alloy board which was mentioned above, an effect is accepted in an improvement of a streak, the 
improvement of **** ZARATSUKI has the problem that it is not enough and is inferior to the 
homogeneity of the formation of an electrochemical split face. Furthermore, in production of the 
usual lithography version, although there is the no ** version activity at the time of the ability of 
an image to be burned, i.e., lack of an image, or although checking by viewing whether the image 
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remains in the unnecessary part is performed, if the front face of a base material is blackish in 
that case, visibility will fall and it will come to have an adverse effect on the accuracy of the ** 
version activity. With the conventional aluminum alloy board, since there are few contents of Ti, 
when it considers as a base material, a front face tends to become black, and it has become 
hindrance when doing the exact ** version activity. 

[0005] This invention is made in view of such a condition, and split-face-izing by electrochemical 
split-face-ized processing is uniform, and it aims at offering the base material for the lithography 
versions which was excellent ****** and in the shape of a field. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that the 
above-mentioned technical problem should be solved, by specifying magnitude of crystal grain 
which considers an aluminum alloy board as a specific alloy presentation, and is located in the 
surface section, this invention persons find out uniform split-face-ization exceeding the former 
and that an improvement of the shape of ****** and a field can be realized, and came to 
complete this invention. The above-mentioned object Namely, this invention [ Fe:0.2 - 0.4wt% 
of], and Si:0.03 - 0.15wt%, Ti:0.020 - 0.030wt% is contained Cu:0.006 - 0.03wt%. And fill Ti/Cu:1- 
5 and the remainder consists of an unescapable impurity and aluminum. Board width lay length 
vertical to a rolling direction of crystal grain which aluminum purity is more than 99.3wt%, and is 
located in a field from the front face to a thickness direction depth of 5 micrometers by 30 
micrometers - 150 micrometers And lay length which is in agreement with a rolling direction is 
attained by base material for the lithography versions characterized by coming to give split- 
face-ized processing which includes electrochemical split-face-ization for a front face of a plate 
which is 100 micrometers - 3000 micrometers. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained to details. As for Fe, 0.2 - 
0.4wt% is added in the base material for the lithography versions of this invention. It lifting- 
comes to be easy of a version piece, in case a mechanical strength passes low over it and a 
content attaches it in the printing cylinder of a printing machine as a lithography version less 
than [ 0.2wt% ], since Fe affects the reinforcement of a base material greatly. On the other hand, 
since fitness nature comes to be inferior and it lifting-comes to be easy of a version piece 
during printing in case it will become the high intensity beyond the need and will attach in the 
printing cylinder of a printing machine as a lithography version, if a content exceeds 0.4wt(s)%, it 
is not desirable. The case of the printing version used for a proof use becomes however, less 
important for the constraint about these fitness nature or reinforcement. 

[0008] Since Si is contained as an unescapable impurity in aluminum metal which is raw material, 
in order that it may prevent the variation by the raw-material difference, minute amount addition 
of it is carried out intentionally in many cases. When the content exceeded 0.15wt(s)% and it 
prints at that time, there is nonconformity that the non-image section dirt-comes to be easy. On 
the other hand, since it may already have a content beyond 0.03wt% depending on raw material, 
the numeric value below this is not realistic. Moreover, Si has the effect which forms aluminum- 
Fe-Si system metallic compounds, and equalizes an electrolysis split face, therefore, less than 
[ 0.03wt% ], this effect is not acquired for a content. Furthermore, since a high grade aluminum 
metal expensive in order to maintain less than [ 0.03wt% ] as a content is needed, it is not 
realistic from this point, therefore, the content of Si — 0.03 - 0.15wt% — it may be 0.04 - 
0.10wt% preferably. 

[0009] Cu is an element very important when controlling electrochemical split-face-ization. 
Therefore, since, a uniform pit is not formed. [ resisting / of the scaling coat at the time of 
forming a pit electrochemically / a content ] [ too little / less than / 0.006wt% ] On the other 
hand, if a content exceeds 0.03wt(s)%, since resistance of the scaling coat at the time of forming 
a pit in reverse will become excessive, a big and rough pit becomes is easy to be generated. The 
uniformity of this pit generation is an indispensable item in order to acquire the outstanding 
printability. therefore, the content of Cu — 0.006 - 0.03wt% — it may be 0.01 - 0.02wt% 
preferably. 

[0010] It is added in order to make detailed conventionally the crystalline structure at the time 
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of casting, and Ti is an element, and is the form of an aluminum-Ti alloy, or is added in the form 
of an aluminum~B-Ti alloy. However, it is characterized by having found out that Ti participates 
in equalization of the formation of ** electrochemical split face greatly in this invention, having 
the effect which disagrees with the above-mentioned property which **Cu has, and that the hue 
of the base material after split-face-ized processing changed with **Ti contents, and finding out 
the optimum value of a relative amount with Cu with absolute magnitude, namely, Ti content in 
this invention — absolute magnitude — 0.020 - 0.030wt% — it is 0.022 - 0.028wt% preferably, 
and a Ti/Cu ratio is four or less [ 1.2 or more ] preferably five or less [ 1 or more ]. Since 
resistance of the scaling coat at the time of forming a pit in electrochemical split-face-ized 
processing becomes [ too little ] when Ti addition exceeds 0.030wt(s)%, the nonconformity that a 
uniform pit is no longer formed arises. On the other hand, less than [ 0.020wt% ], the front face 
of a base material becomes black and an addition comes to cause trouble to the ** version 
activity. In addition, since cast structure is not made detailed, even after making the thickness of 
0.1 -0.5mm through various processes, there is nonconformity of producing a defect with the 
trace of big and rough cast structure remarkable in ****** and appearance. Moreover, on the 
occasion of the formation of an electrochemical split face, when forming a pit, Ti is maintaining 
lowering and the balance of each effect on the other hand Cu's raising resistance of a surface 
acid coat and of conflicting for resistance of a scaling coat, and can realize uniform 
electrochemical split-face-ization. Therefore, when a Ti/Cu ratio exceeds less than 1 and 5, the 
homogeneity of a pit all worsens. Moreover, when a Ti/Cu ratio is less than one, it is equivalent 
to there being few above-mentioned Ti contents, and ****** is worsened. 
[001 1] Although the remainders of an aluminum alloy are an unescapable impurity and aluminum, 
the aluminum purity of an aluminum alloy becomes more than 99.3wt% from the maximum total 
quantity of each component mentioned above. 

[0012] The following method is employable in order to make the above-mentioned aluminum alloy 
into a plate. First, according to a conventional method, defecation processing is performed and 
the aluminum alloy molten metal adjusted to the predetermined alloy content is cast. The filter 
which uses the so-called rigid media filters, such as degasifying processing using flux processing, 
Ar gas, CI gas, etc., and a ceramic-tube filter, a ceramic form filter, an alumina flake, alumina 
balls, etc. as a filtering medium in order to remove unnecessary gas, such as hydrogen in a 
molten metal, in defecation processing, and filtering using a grass cloth filter etc. Or processing 
which combined degasifying and filtering is performed. 

[0013] Subsequently, the above-mentioned molten metal is cast. About the casting method, 
there are a method using fixed mold represented by the direct chill casting process and a 
method using actuation mold represented by the continuous casting process, and any method is 
possible. For example, when DC casting is performed, the ingot of 300-800mm of board 
thickness can be manufactured, the ingot — a conventional method — following — facing — a 
surface — 1-1 0mm is cut desirably 1-30mm. Then, soak-ized processing is performed if needed. 
When performing soak-ized processing, heat treatment of 1 hours or more and 48 hours or less 
is performed at 450-620 degrees C so that an intermetallic compound may not make it big and 
rough. When shorter than 1 hour, the effect of soak-ized processing serves as imperfection. 
Subsequently, hot rolling and cold rolling are performed and it considers as an aluminum rolled 
plate. As an initiation temperature of hot rolling, it considers as the range of 350-500 degrees C. 
Intermediate-annealing processing may be performed to the middle a front or the back. [ cold 
rolling ] The heat-treatment for 120 or less seconds can be desirably used for the intermediate- 
annealing conditions in this case at 450-550 degrees C 360 or less seconds by 400-600 degrees 
C using the method of heating at 350-500 degrees C desirably by 280 degrees C - 600 degrees 
C for 2 to 10 hours for 2 to 20 hours using a batch type annealing furnace, and a continuous 
annealing furnace. The crystalline structure can also be made fine if it heats with the 
programming rate of 10 degrees C/second or more using a continuous annealing furnace. 
[0014] The process so far can adjust the magnitude of the crystal grain located in the field from 
the front face of an aluminum alloy board to a thickness direction depth of 5 micrometers in the 
range whose lay length (it is hereafter called length) which board width lay length (it is hereafter 
called width of face) vertical to the rolling direction is 30 micrometers - 150 micrometers, and is 
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in agreement with a rolling direction is 100 micrometers - 3000 micrometers. In the base material 
of the lithography version, in order that field-like homogeneity may make the above-mentioned 
****** good, it is a more important item than a white thing and an EQC. It depends for the 
homogeneity of the shape of this field on the magnitude of the crystal grain located in the 
surface section of an aluminum alloy board. The width of face of the crystal grain located in the 
surface section influences a streak, and the length of crystal grain influences **** ZARATSUKI. 
In this invention, it found out that the shape of a good field was acquired by specifying the width 
of face of crystal grain to 30 micrometers - 150 micrometers, and specifying length to 100 
micrometers - 3000 micrometers. In the width of face of crystal grain, since a streak occurs and 
too much crystal detailed-ization is needed by less than 30 micrometers on the other hand when 
length exceeds 150 micrometers, it is not realistic. About the length of crystal grain, since **** 
ZARATSUKI arises and it, on the other hand, needs too much crystal detailed-ization by less 
than 100 micrometers in exceeding 3000 micrometers, it is not realistic. Especially preferably, 
the width efface of crystal grain is 35 micrometers - 140 micrometers, and length is 150 
micrometers - 2800 micrometers. Moreover, in the lithography version, if 0-3 micrometers of 
surfaces of an aluminum alloy board may be made into the surface of a base material by the use, 
4-5 micrometers may be made into the surface of a base material from the surface of an 
aluminum alloy board. Therefore, it is significant like this invention to specify the magnitude of 
the crystal grain in a field with a thickness direction depth of 5 micrometers from the front face 
of an aluminum alloy board also from the field of versatility. 

[0015] The aluminum alloy board to which the magnitude of crystal grain was adjusted and 
predetermined thickness, for example, 0.1 -0.5mm, was made may improve smoothness by 
orthodontic appliance, such as a roller leveler and a tension leveler, further like the above. 
Moreover, in order to process a board width into predetermined width, letting a slitting machine 
line pass is also usually performed. 

[0016] Thus, split-face-ized processing is performed in order to use the made aluminum alloy 
board as the base material for the lithography versions subsequently. As mentioned above, it is 
desirable for the aluminum alloy board of this invention to fit electrochemical split-face-ized 
processing, therefore to combine suitably electrochemical split-face-ized processing, and 
mechanical split-face-ized processing and/or chemical split-face-ized processing as split-face- 
ized processing. Since electrochemical split-face-ized processing is easy to give detailed 
irregularity to the front face of an aluminum alloy board, it is suitable for making the lithography 
version which was excellent in printing nature. This electrochemical split-face-ized processing is 
performed in the aqueous solution which makes a nitric acid or a hydrochloric acid a subject 
using a direct current or an alternating current The pit of the shape of a crater with an average 
diameter of about 0.5-20 micrometers or a honeycomb is generable at 30 - 100% of rate of area 
on an aluminum front face with this split-face-ization. The pit prepared here has the operation 
which improves the dirt hard and print durability of the non-image section of the printing version. 
In this invention, especially the terms and conditions of this electrochemical split-face-ized 
processing are not limited, and can be performed on general conditions. 

[0017] Mechanical split-face-ized processing combined with this is performed in order to make 
an aluminum alloy board front face into 0.35-1.0 micrometers of average surface roughness 
generally. In this invention, especially the terms and conditions of this mechanical split-face-ized 
processing can be performed according to the method indicated by JP,6-135175,A and JP,50- 
40047.B, for example, although not restricted. Moreover, especially chemical split-face-ized 
processing is not restricted, either and a well-known method can be followed. 
[0018] Although anodizing is performed in order to continue at the above-mentioned split-face- 
ized processing and to usually raise the abrasion resistance of the front face of an aluminum 
alloy board, it is desirable to perform anodizing also in this invention. Anythings can be used if a 
porosity oxide film is formed as an electrolyte used for this anodizing. Generally a sulfuric acid, a 
phosphoric acid, oxalic acid, chromic acids, or those mixed liquor are used. The concentration of 
those electrolytes is suitably decided according to an electrolytic class. Since the processing 
conditions of anodic oxidation change with the electrolyte to be used, it cannot generally specify, 
but generally, 1 - 80wt%, electrolytic concentration is suitable for it, if solution temperature is in 
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5-70 degrees C, current density 1 - 60 A/dm2, voltage 1-100V, and the range for 10 seconds - 
electrolysis time amount 300 seconds. 

[001 9] Moreover, in order to improve the dirt engine performance at the time of printing, it may 
rinse, after it rinses after performing electrochemical split-face-ized processing and rinsing and 
an alkali solution performs slight etching processing, and H2S04 solution performs De Dis Matt, 
and direct-current electrolysis may be succeedingly performed in H2S04 solution, and an anodic 
oxide film may be prepared. Furthermore, hydrophilization processing by silicate etc. may be 
performed if needed. 

[0020] Although the base material for the lithography versions of this invention is obtained as 
mentioned above, when the pit is formed in homogeneity, and does not have-like [, such as a 
streak and **** ZARATSUKI, / field / poor ] and this base material is used as the lithography 
version, good image quality is acquired. Moreover, the front face is also presenting the hue near 
white or gray, and the ** version activity can be done easily. In addition, what is necessary is to 
apply and dry sensitization material and just to form a sensitization layer in a front face, in order 
to consider as the lithography version. Especially sensitization material is not limited and can 
usually use what is used for the photosensitive lithography version. And it can consider as the 
printing version which can attach an image in a printing machine by performing baking and a 
development, and gum length processing using a lith film. Moreover, if a high sensitivity 
sensitization layer is prepared, an image can also be directly burned using laser. 
[0021] 

[Example] After carrying out DC casting using the aluminum alloy of the presentation shown in a 
table 1 and carrying out facing of the ingot, while performing soak-ized processing, hot rolling, 
intermediate annealing, and cold rolling one by one, processing conditions were changed and the 
aluminum alloy board which adjusted the magnitude of the crystal grain located in a field with a 
depth of 5 micrometers from a front face as shown in a table 2 was produced. After 
measurement of the magnitude of crystal grain carried out about 1-1.5-micrometer buffing of the 
front face of an aluminum alloy board using alumina suspension (particle diameter of 0.05 
micrometers), observation of the grain boundary of it was enabled by performing about 0.5-1.0- 
micrometer etching with HF solution 10%, it took a photograph of the crystalline structure with 
the polarization microscope, and measured the width of face and length of crystal grain from the 
photograph. And the following split-face-ized processings were performed about each aluminum 
alloy board. First, brush grain processing was performed supplying PAMISU suspension on the 
surface of a board, and mechanical split-face-ized processing was performed. Subsequently, 
after rinsing the front face, the NaOH solution performed etching processing, after [ rinsing ] 
HN03 solution performed the desmut treatment, and electrochemical split-face-ized processing 
was further performed by performing alternating current electrolysis in after [ rinsing ] HN03 
solution. It etched lightly with the thin NaOH solution after rinsing, and after [ rinsing ] H2S04 
solution performed De Dis Matt. And direct-current electrolysis was performed in the after 
[ rinsing ] H2S04 solution, the anodic oxide film was formed, and the base material of an example 
and the example of a comparison was produced. 

[0022] About each processed base material, the homogeneity of a pit, ****** (whiteness 
degree), and field-like assessment were performed like the above. The homogeneity of a pit 
carried out SEM observation, judged the split face, made the case where size had gathered as 
"O", and made V the case where that was not right. ****** used together and evaluated 
visual assessment and a whiteness degree meter, and made the case of "O" and a too blackish 
color "x" for the case where come out white and contrast with the image section is made 
clearly. Field-like assessment investigated the existence of generating of a streak (stripe-like 
nonuniformity) and **** ZARATSUKI (rough skin-like nonuniformity), made the case where it had 
not generated visually as "O", and made "x" the case where it had generated. Each assessment 
result was shown in a table 2. 
[0023] 
[A table 1] 
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[0024] 
[A table 2] 
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[0025] In the example, it can consider as the base material for the lithography versions which the 
uniform pit was formed of electrolysis split-face-ization, and was excellent in ******, and was 
excellent also in the shape of a field by having made magnitude of crystal grain into 
predetermined within the limits as shown in a table 2. On the other hand, even if the magnitude 
of crystal grain is within the limits of this invention in the example -1 of a comparison with a 
Ti/Cu ratio out of range [ this invention ], a front face is inferior to ****** black, and the 
homogeneity of a pit is not so good, either. Moreover, both a streak and **** ZARATSUKI occur 
in the example -2 of a comparison with this invention out of range, the width of face and length 
of crystal grain have the poor shape of a field, since this invention is out of range, the Ti/Cu 
ratio of ****** is still worse, and the homogeneity of a pit is not so good, either. Moreover, in 
the example -3 of a comparison with the length of crystal grain out of range [ this invention ], 
**** ZARATSUKI occurs and the shape of a field is made into the defect. 
[0026] Although the above example showed the example which combined mechanical split-face- 
ized processing and electrochemical split-face-ized processing as split-face-ized processing, it 
cannot be overemphasized that it is applicable to all the base materials for the lithography 
versions that this invention shows the outstanding electrochemical split-faceHzed property, and 
does not show the shape of outstanding ****** and a field, and is not limited to the above- 
mentioned example, but perform electrochemical split-face-ized processing. 
[0027] 

[Effect of the Invention] As explained above, according to this invention, the base material for 
the lithography versions which electrochemical split-face-ized processing was made by 
homogeneity and was excellent ****** and in the shape of a field by having specified the 
magnitude of the crystal grain in the surface section with the alloy presentation is obtained. 



[Translation done.] 
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(54) mnvzm vmmmxmt 



(57) mm 

V. ^o^JKttat/BttlclitLfcVJIRHiMIIEffi*!*** 

Fe : 0. 2-0. 4wt%, S i : 0. 

0 3-0. 1 5wt%. Cu:0. 006-0. 0 3wt 
% s Ti :0. 020-0. 0 3 0wt%£**U 
Ti/Cu : 1~5£»*:U »»A<^RT»^«»i:A 

1 t^fefty . A I $&&A<9 9. 3wt%ia±"Cfcors 

eattoEa*(fiii=siB&fiiB*iPi(o***<3 o/im~ 

00/im-3000^ m1?3D^(Dl®$; <MHb¥ 
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[11*111] Fe : 0. 2-0. 4wt%. S i : 0. 

0 3-0. 1 5wt%. Cu: 0. 006-0. 0 3wt 
% v T I : 0 . 0 2 0-0. 0 3 0wt%££*U frO 

1 t^bfty, AI#&J£*><9 9. 3wt%&±X£>oT, 
*(DaB^bJI^*fiia* 5 jti m*T?©««i:fiHt* 
eSttO)EiI*lRllcSlI<P««*fiJ^>** 0 m- 

1 50iimt?, rfroE3£^lS](::-&"f ^^IS](7>^:^^ 1 
00i/m~3000|l m-C*4S*tfl)SSS* BSHb3* 

MfiB <b£#fr*l® lb ttkB £ fifc L X 1> - 1 iftftt t t 
*¥BBWfifflM«*. 

[000 1] 

i=bu mz&%it¥mmimmiz&z>imit*mtf 

[0 0 0 2] 

[&*<*>&«] tt**y* JFBW«fifflSl*f*i:LT7 

*tt*»*-*"*fci6i=iiB^aaA<tt**i*o %m\t?5 

>«a>«*w«B4bac, is^^ffiK^^i^^-r-ssw 

«ift*MftBfca, K»jai^fcyr;us-^A^«<o 
a@$x^^>y-r^^b^^l@1b;^/)<*0bHTl^i> 
tf. ifi^X(4. B«Mb¥WBBfca(=«l:yi|C)*ifcaB 

i*e^h (B3db) a<9ex, mmmizmti&ztfr 

ca>««nb*WBffi<bai:ffta)BB<b*at*tt* 
te-a- xmmtt $>zt tf±%t\z * o x * r * . 

[0 0 0 3] LfrLfctfb, ^fl)l^b«llibll 
(CfcUXt. 7JU 5-^ Affile <fcoXI4. ® 

tlifttt^tfe^ffitt^ft^CXL^o -0)^5 ft 
@#^£(4. 7;us-«5A£*«a>8«»# (Bffi^b 
BSR/imBKOB*) fl!>«aB«l=fiB**c**Mai 

»l:eaa>*#*^*lco^xB^*K**iX^«i. 

«5Ltf* «BH¥8- 1 7 9 4 9 6^B(ri*. Fe: 
0. 2 5-0. 5wt%, Si : 0. 03-0. 1 Wt%. 
Cu:0. 0054-0. 0 4wt%. T i : 0. 00 5 
-0. 0 2 0wt%*#*U ^I^Il07^Qi 

mmoiz&jjftizmuttfaoxzztfs 0-2 0 0 u 

¥BB«B«£»**<BK**iTl**. *fc. »BBI8 6 
3-4 7 34 94&Bl=li* Mg : 0. 3 0-1. Owt 
Si : 0 . 3 - 1 . 3wt%. C u : 0 . 0 0 3- 

0. 1 0wt%^3fU frogBOE&TDftKIIiEtelSfS 



A£4BA<BB**tXl*«. 
[0 0 04] 

IBW3WB*LJ:5 4:-r*BB] L^Lfctfb. ±E(= 

0a»ci4»»rt<BA&ft* ffiH1f7 % y*0* 
#l*+#XI4fc< . *fc«Kft*ttBBftfl>«-1tlc* 
^<tLN5Pp1M*<fe^o lie. B«(D¥KEPHKOftBX 
I*. B«*«*»ltfcBa>Bfi#B, W%W&<T>*Mft 
Ul^tf. fc*lM4*Btt5M=BBtfBoTl*ftlM&*tl 

■*«io«L^, «Btt#«TLXBfi#»fl>jEB1tK 
B»Bt#7L**5lctt«. tt*07;U5:=.OA£&ffi 

l=M*<«< ft y jEB*Bfi#»*fT 5±X© 

ttlfCttoXLtft. 

[0 0 0 5] *ftMttC0)«*:5**sHlwB^X***ifc 
t©X*y. BBfcMWBfcBBKJsfcBBfcM*- 
X, ^o«Btt»tfB«H=B*ifcVBBl«BB*l»i»t 

[0 0 0 6] 

[BBSE** *»W*btt. ±ie<Di! 

*B**S©**B*t L. **o*fl>8Jl«l=«*ir* 

jafttto^SFfews-r-sci^^y. #$£±06$ 

iWli. **gH©, Fe : 0. 2-0. 4wt%. S i : 
0. 0 3-0. 1 5wt%. Cu:0. 006-0. 03 
Wt%. Ti : 0. 020-0. 03 0wt%**#U 

oTi/cu: i~5*»fcu mm^i&^&tot 

Al^^&fty, Al«»<9 9. 3wt%Ul±Xfeo 
X. -t<DBBA^6B^*lRlB*5^m*xa)««l=ttB 

m -15 0jUmX. frOEE^lRllC— Srt"**lpl<D** 
7b<1 00/im~3000/i mtfcl)MOS®^, Bff 

lk*MBB<b*4t;BBft»atB LX<t*c £ *«» 
* t i sPKBlHKfflSl^tKc * y B* * *i * . 
[0 0 0 7] 

[*W<D£ife<&fl28i] KIT. *»WI=oixXB«l=HM 

**M©¥KBlHKffl*l#l*^*5^X. Fe(4 
0. 2-0. 4Wt%A<i£JllJ£*l6o F e(4$ft<*0>S$Jg 
(=**<IB»*#?t«)fcA. #3fMtf0. 2wt%*«X 
14, BBttBB*<«<a*X¥fiB«fifcLXHWBa> 
BBI=ByWI+*W=* K«*L*ie-L *>-T<fc£o - 
7ds **BA<0. 4wt%£$*£<h. «BJU±OXBK 
fcfty, VB8l«KfcLXHlBI«fl>fiBlcJBiy#lt*B 
l=7-r ? h*Xlt*<jS*J:5l=*y . EPH+l=HftD*i£ 
fiCL^-f <fc£0>XM£L <fcl\ ML. ttjEHyffl 
ai=«5BPHK0)«*l4. :^b7rv h*^tt^BB 



(3) 
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[0 0 0 8] S j l*jatt»T?fc*A I ti>&\Z^p]&^M 
ty£ LT£***iTl*4fctf>* i»tt»»=J:6/<7^* 

B* £*ffitfo. 1 5wt%£B*4£CTHLtd»l=. * 
ll«»A<>?*i^-r<&*i: ^5^**^**. W 
*t»ICj:oTriRI=0. 0 3wt%£L±<7)£:£M£&-?Jt 
a*<fc4fc*>. z*i*J|0«itt*W!lt?4l\ *fc* 
SiliAI-Fe-Si »*Bft&**^fi6UT«»a 

B*«-' fb-r*»»a^*y* ttott*S*<o. 03wt 
to. 0 3wt%*»£te»*4fctol=li* RffiftKtt* 

tot, S i 0>*#ai*0. 0 3-0. 1 5wt%. 
L<l*0. 04-0. 1 0wt%£-f6o 

[0009] cutt«Wb¥Wttffl<b*»«rt-*±T?# 

•^icm^/cCTC^-e&^o ftoT. #£MA<0. 006wt 
***/><0. 0 3wt%£*g;L4<t, B(C 

hSjg)«-r*iBa>sffi^bftiRo«tt*<ia*t«* 
f=*>s ft**tr? K*<±***i^-r<«*. -cot?? k 

ttoT. Cu©t*il*0. 006-0. 
0 3wt%. #£L<l£0. 01-0. 02wt%£^4o 

[ o o i o ] t i i*. *** y «»»<oe*jiat»*«» 

(=r4fcftlC»»**5c*T*y. Al-Ti £&0)M 
T*. fc-6LMi A I -B-T i **fl)JKt?S6*D**l*o L 
^Ls *JMU-ett. T i A<ffi«S<b¥M«Hfbfl>J9-' lb 
ir*#<M4-r-6^t, ©c u<7)f#o±fE<7>$#t$£f§J5: 
t4M**oct, ©T i MlCJ:otUfftU 
ftfl>$i#*a)fettA<Wb-r6Ci:Sfi^ffiL. 

0. 0 2 0-0. 0 3 0wt%, $?£L< (AO. 0 2 2- 
0. 0 2 8wt%T?fcy. *>OT i /C uJt*<1 Jsl±5JU 

t. »*l<i*i. 2ju±4jaTt?&*. Tia*p«*< 

o. 0 3 0wt%*iB*4«£lcii. ««*b*«Bffifc« 
gic^r tf ? h SBa^BGBBBfcflUB©**** 

5^H£*><£i;4o a»**<0. 0 2 0wt%*;l 

T?l*, S*fluDBBtf»<fty. *K#«l=3B»t*+ 

lc. B*a>I«*«T0. 1-0. 5rnn<Z>B^I=tt±lf 

=Fat±i:4fc^5TJI*A«*4. B«Hb*M» 
ffifl:(c»LT. t i lit 0 -;/ h*fl*rirt"4B#l=8BiMsft 
KOttttfcTif. -*Cul*affi»&I8<Z)*tft*±'f4 
^l^3ttR1-4i:^9*3h.f f *ia)«!i*a)/<^>X*Bl4 

ci-e. s-#««fc*»BBfc«»a-c**. 



T. T i /Cuit*<1*»&t;5*«^4«^lCl*. ffl 
ttte^ h<D$-tt*<B<*4. *fc. Ti/Cuttrt< 

£LTttJKtt*S*b*i*4e 
[001 1] 7^s^A£4a>»»i**Rra*tt»* 

g^b7;US~0A^#a>7;U5-^A*4!JSl*9 9. 3 

wt96I2l±&&4. 
[0 0 12] ±fB07;U5-^A$^$ffi*t<l:1"4l- 

I*. BJltfTB©***!**'***. JM\ Br*©** 

<b*fi«£J6U «af4. a8Mb»9i::l*. &;g4>0>* 

Bftif0^K*#X*B*'r4fc«>l=. 

fl. ArR c i tfx*t«ofcK#a«B*. « 

$ % Wfl>lvb*4'J5/? hVf< 77<;i/^- *\ 7JU 

7;u5^?K— ;u**a*ti1"4^-f 
«&SA<ff^>3lx4p 

[0 0 13] ±E»»*Bi6'r4o »B*ft(= 

MLTI4. DCB3t5*l=««**L4. BS«l!*fflt x 4 
BBBBa(=ftB**i4, B»«£!*ffll*4* 
y. fiI*i<Z>*at.^It6-t?ft4. 0J*tfDCS§£ 
£*To*=*w£\ ^13 0 0-8 0 0BBi(Dfil*A<B3fC# 
4. *0>«»l** Sr&dfifclV B«ll=*y*Bfl>l-3 
Ontn. M£L<(£. 1 - 1 0rnn*<W9l**t4. *0)flfe, 
MHcKGT. ««Hb«B31* < ff*)*i4. $*Hb«B£fT 
#BB»b*«*<ft*<b LX L*fcfcl*«fc 5 l=* 
4 5 0~6 2 0%-eiKflJU±. 4 8B»BJSlTfl!>»jBB 

*<fi£^ti4o mB*y«t^**tt. is»<b»B©a* 

r, 7;u5-^AEE«<t-T4o »BEH©BBteB*i 

LTI*. 3 5 0-5 0 0°Ctf>®B<fcf4o ^Pb^ES©, 

*fcl*B* *fcl**©B*l=fcl*T+B«H»B* 
BLTtAt^ -©»*©*B»llftf*l*. 

^*P^fflt N *C 2 8 0°C-6 0 0°CT*2-2 0B#Fb1. 
L<(4* 3 5 0-5 0 0°CT*2-1 0ttBiDK'^4#9c 
•^>, B««tt*F*ffl^r4 0 0-6 0 0 € C'(?3 6 0»JU 
T* M^L<(4. 4 5 0-5 5 0°CtM2 0MTO)l]D 
■HHtf{Ut««. a«ttttJP€ttoT. 1 o-C/» 

w±©waa*tfjBiW'4i:, efta»*«^<^4c 

[ooi4] cc^^oxgircty, 7;us-^A§4 

ttfittfl)****. *flOEB*l«l=BB*B«*l*©* 
* (ISTF* BfcW-S) A<3 0/im-1 5 0/imT?. A>0 
EH*lSJI=-»1"4^lP](0** OUT. A< 

100// m- 3000// mO^SlClS^-r 4 C t 

4 0 ¥KW«K«>Sl»*T?tt. B*©*-tt^. ±Et 
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A£&m<D&®$HzQ.mt $ z izn&t 

u &M>&(o&£it®n?yv*iz§mtZo *mwr> 

It. m^tOfeZ 3 0 fi m~ 1 50/im, fiJJIOO 
^m~3000^mCl^t^)C(bl:i: L J. 

- ^ 3 o ju m frmv om&mmit t-t&tz 
tbimtovi*tei\ m&mo%£\zi^T\t. 3000 

Um£mK&®£{Z\£m%? ; 7V*tf±C* -*10 0 
40// m, 1 5 0/im~2 8 0 0/imt'$i^. £ 

££m*tf>SJI<!:-f Sot, *«BMJ: 

fcCOmZ. mx.l$0. 1-0. 5mmic-(±±lf b^c7;i/ 
&^c<h tiSftfr;b*i6e 

[0 0 16] C(D±?{zLXftt>*ltz7Ji<S-^J±£& 

m*. x^v¥-t&mmmz#&t?ztzMzmmm 
£&faitm%it¥mm\tmmizmLT&v . &o-t. 
itmm&Tf/-£tzitit¥fflmitmmt saan^*^ 

Z©MfclC«k«. ¥$Ef£ft)0. 5~2 0/im<7> 

®i:3 0- 1 0 0 %fl)i8$t4St S c i: ^m*§ 0 . 
zc-caitfctf* Hi. B«Ra>#B«»a>»*iB** 

[0017] z*L^a^*^*4x*««w«affi<b«a 

$0. 35-1. 0 /i mfth&VnZfifrtl&o **W 



S*l4tO>T?l*ftL^ B- 1 3 5 17 5 

4#'i>BB5 0-4 0 0 4 7#tt«l=K«**lTH 

«kat»ic#ipa**L4ta>-eiia<. ^»©*tti=fl£5 
[0018] ±JE(oaffi<b«i3ii::3l*«#, »«i47;i< 
fcaajwasfi***. **wicei^rtpimft»a* 

m+Zttftt&Ll^o Cfl>B8»<b»*::ffil*b*l6B 
g||ti:Lri*»aillMbKKt»*"r**.©46tf* L x 

l*«B*0>B**<1 -8 0wt%. »jgl*5~7 0°C, 1 
jft&Jt 1 - 6 0A/dm2 % 1E1-100V, BftttB 1 
0£i>~3 o O^O^iSlcfcfttfJI^-efc&o 
[0 0 19] EPSlJWF<7>>ftl1t^*lRl±t" 

asnb^waB<b«ia&i;**tffofca. 7ju*'J» 

£«+T?B3!E«»*froTBaBfcft«£Ki+T*cfc 

[0020] ^©^^icLT^BOVBHiBKB* 
*tr*sy. * hU— £*BB1f^*»<DB«^*** 

fc. *Btiefe*iU<(*Kfe(=5fit>fe«S:MLTfcy. 
£RfES£§^l::ff? ft* ^RBWR* 

B*4*l*W-B«**i*t©'Cttft<, B 
ft. Bfttt¥KBJ«IKI=fflL^6#iTL^*©t«a'C* 

& 0 fir, 'M7-f ;i/ASffl^ti««*#it • a 
aaa. #A3i#««*fr3-*-e* Hi«ai=«y«-i+ 
wafcWBJR^* bb**b* 

[002 1 ] 

[H*te^j] a 1 ic^i-ffl^T^s-^A^^ffi^r 

DCB«U *©B«SHBLfc». «»<b»B. BB 
Ett, *n»Mat/*HEB*B*ff9± &3 

ftfr**X.T. B2(::jrf*Q<affiA x &»*5jim<D« 

«Slt«Lfc. Batt©*#*(DBBtt- 7;us~^ 
Aft*«fl>aH*7;us^HB/* (tt^BO. 0 5// 
m) 10% 
HF»»re»0. 5-1. 0(/mX7f>^5-i: 

■ettattiPSBBRTBiL. B*B«B-c«aaat* 
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mmzm\ si=*5fc*HN03»;a*"e* ssaraws 

«NaOHilIt*8<Xy5 : >^mV 7K»*H2S 

4**+-ciia«»*fforBWIMtftil*»j*Lr. 

[0 0 2 2] ±K<Dtt<«S**lfc**##KOl*T, 



ML. £< rn»t©3> k^x h a** 

4LTL^l^$ TOJ . *4LTl*4»*fc rxj 

[00 23] 
[«1] 





Si 


Fe 


Cu 


Mn 


Mr 


Zn 


Ti 


A3 


Ti/Cu 




0.06 


0.30 


o.on 


0.001 


0.001 


0.001 


0.03 


99.6 


1.8 


© 


0.10 


0.35 


0.015 


0.001 


0.001 


0.001 


0.022 


99.5 


1.5 




0.1S 


0.35 


0.006 


0.001 


0.010 


0.001 


0.03 


99.4 


5 


® 


0.04 


0.32 


O.024 


0.001 


0.001 


0.001 


0.015 


99.6 


0.6 



[0 0 2 4] 



[*2] 















e (nm) 


(*m) 


3M6W- 1 


© 


1 4 0 


2 8 0 0 


o 


O 


O 


2 




6 0 


6 0 0 


o 


o 


o 


3 




3 5 


1 5 0 


o 


o 


o 


mm- a 




5 0 


5 0 0 


o 


o 


o 


mm- i 


® 


7 0 


8 0 0 






o 


ttRW- 2 




1 7 0 


3 3 5 0 






X 


ttttW- 3 




I 5 0 


3 10 0 


o j o 


X 



#**i?rS0i6Brt£Lfcc£l=cfcy, «*HMHb(::«fc 
(DB*3!)<*±Lrffi«3S><^ft-C*y. ^bl:Ti/Cu 



[0 0 2 6] JU±<DSt««-ei*. MHMM^LT. tt 
[0 0 2 7] 

S Lfc c £ ic J; y , fjMMb*MftBft«a*<«-l=* * 
*U A^oaiKttatfBttlcaHfc^KHWKfflStl**^ 



